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We describe three patients who developed septicemia, endopulse, 95/minute; respirations, 24/minute; and blood pressure, 112/66 mm Hg. His head, eyes, ears, nose, and throat appeared carditis, and/or respiratory failure due to a Bordetella holmesiilike bacterium that was identified only with use of nucleic acid normal on examination, and the lungs were clear. The blood hemoglobin level was 15.2 g/dL, the platelet count was amplification and sequence analysis of 16S rRNA.
407,000/mm 3 , and the leukocyte count was 37,500/mm 3 , with 87% neutrophils and 7% monocytes. Urinalysis was normal.
Case Reports
Nasopharyngeal swab specimens obtained for tests for group A streptococcus and pertussis antigens and for culture were
Patient 1
negative. Urine and throat swab cultures for bacteria were unre-A 15-year-old boy from Austin, Minnesota, presented with vealing. Small, curved gram-negative bacilli with similar colfever, headache, and cough. His cough had begun 2 weeks ony and microscopic morphology grew in aerobic bottles used earlier and was productive of green sputum. The cough perfor both blood samples collected on admission day. One isolate sisted, and on the morning of admission, the patient awoke (X69095) was chosen for further identification. with a temperature of 104ЊF, headache, malaise, anorexia, and
The patient was given a dose of ampicillin/sulbactam, was neck tenderness. While waiting in the emergency department, hospitalized, and began receiving intravenous fluid support and he vomited. The patient had had a splenectomy at age 4 years ceftazidime. Subsequent cultures of blood and urine were negabecause of hereditary spherocytosis. He had remained healthy tive. Ceftazidime was changed to cefazolin 5 days later on the until the previous year, during which he had several episodes basis of susceptibility findings. Stabilized and defervesced, the of fever and cough, often associated with nausea and vomiting. patient was discharged 7 days later with a normal leukocyte He had a regular history of immunization, including diphtheriacount and differential. Oral penicillin V (250 mg b.i.d. indefipertussis-tetanus vaccination 10 years earlier. The patient had nitely) was prescribed for prophylaxis. not traveled outside the United States during the previous 3 months.
On physical examination, the patient was flushed, pleasant, (table 1) . eye, ear, nose, and throat findings were unremarkable. The lungs were clear. The patient was tachycardic with normal S1
The antibiotic susceptibility profile was determined by an agar dilution method previously described [2] . All three isolates and S2 sounds and no murmur. The blood hemoglobin level was 14.2 g/dL, the platelet count was 210,000/mm 3 , and the were susceptible to the following antibiotics: amikacin, ampicillin, cefazolin, cefotaxime, ceftazidime, chloramphenicol, leukocyte count was 17,400/mm 3 , with 71% segmented and 18% banded neutrophils. A bone marrow biopsy was negative gentamicin, mezlocillin, trimethoprim-sulfamethoxazole, imipenem, ciprofloxacin, and piperacillin/tazobactam. for recurrent lymphoma. Urine and throat swab cultures for bacteria were negative. Blood cultures were performed 1 and Bacterial cells after 48 hours of growth were saponified, and the liberated fatty acids were methylated and analyzed by 2 days after admission, with one aerobic bottle from each set yielding gram-negative rods (I90788).
capillary gas-liquid chromatography [3] (MIDI, Newark, DE). The system read out ''Bordetella avium'' for isolate O56172 Transesophageal echocardiography revealed a posterior leaflet vegetation, substantiating the diagnosis of aortic valve and ''no match'' for isolates X69095 and I90788. All three isolates yielded large amounts of hexadecanoate and cyloheptaendocarditis. Ceftriaxone (2 g iv q.d. for 28 days) was administered, resulting in complete recovery.
decanoate and relatively small amounts of tetradecanoate and cis-9-hexadecanoate. Only trace or small amounts of other fatty acids were detected (table 1) .
Patient 3
A primer set (8FPL and 1492RPL, 5-AGTTTGATCCTG-A 41-year-old woman from Uniontown, Pennsylvania, was GCTCAG-3 and 5-GGTTACCTTGCCACGACTT-3) spanadmitted because of respiratory failure due to acute pulmonary ning the region of the 16S rRNA gene corresponding to edema and concomitant bronchitis. The patient had had a cough 8 -1,510 nucleotide positions of Escherichia coli was used to productive of purulent sputum for Ç4 days before admission. amplify the DNA fragment by PCR [4, 5]. The PCR amplified At 5:00 A.M. on the morning of admission, she was awakened products were sequenced with use of seven additional internal by severe dyspnea. Cyanotic and confused, she was transported primers as previously described [4 -8] . Phylogenetic analysis to the emergency department in a 100% non-rebreather mask using both neighbor-joining and maximum parsimony algoand intubated upon arrival. The patient had systolic congestive rithms was performed as described previously [9] . Sequences heart failure with ejection fraction of Ç20% following myocardetermined for the three isolates were 100% identical and most dial infarctions 10 and 15 years before admission. She had had closely related to the emerging pathogen Bordetella holmesii a seizure disorder since 1987. Her medical history included [1] , diverging from the published sequence at only three chronic obstructive pulmonary disease and tobacco abuse (at nucleotide positions (99.8% similarity). least 40 packs/year).
Phylogenetic analysis revealed that the isolates were closely Initial blood gas analysis showed the following values: pH, related to but distinct from the 16S rRNA gene sequence for 7.09; PaCO 2 , 86; and PaO 2 , 154. The chest roentgenogram re-B. holmesii. Neighbor-joining (figure 1) and parsimony analyvealed cardiomegaly with diffuse interstitial and alveolar infilses gave similar results. Our clinical isolates and B. holmesii trates consistent with pulmonary edema. The blood hemoglobin clustered separately from other Bordetella species [1] , includlevel was 13 g/dL, the platelet count was 223,000/mm 3 , and ing B. pertussis (99% ''bootstrap'' confidence level), B. parathe leukocyte count was 15,700/mm 3 , with 75% segmental and pertussis and B. bronchiseptica (86%), and B. avium (100%). 4% banded neutrophils. Cardiac enzyme levels were normal.
Alcaligenes xylosoxidans [10] and Kinetoplastibacterium crithSputum gram staining showed ú25 WBCs per low-power field.
idii [11] clustered distinctly from each other and from the three Urine and blood cultures were negative. After 3 days, sputum clinical isolates (92% and 64%, respectively). On the basis of cultures yielded a gram-negative organism (O65172) susceptithe biochemical reactions, cellular fatty acid profiles, and 16S ble to ampicillin, first-generation cephalosporins, and trimethorRNA gene sequence analyses, these new isolates were identiprim-sulfamethoxazole.
fied as B. holmesii -like gram-negative bacilli. The patient underwent mechanical ventilation for 48 hours. She received renal-dose dopamine, nitrates, furosemide, beclomethasome, and cefuroxime. After defervescence, the chest Discussion radiographic findings normalized, and she was discharged after
We identified a B. holmesii -like bacillus in three patients, 5 hospital days, at which time she was receiving cefpodoxime.
including an asplenic adolescent, a patient with previous Hodgkin's lymphoma, and a patient with chronic obstructive pulmoResults nary disease. B. holmesii, originally called ''CDC nonoxidizer group 2,'' was named in 1995 in honor of Barry Holmes for All three isolates grew on blood and chocolate agar plates after 2 days; however, they did not grow on eosin methylene his substantial contributions to characterization, classification, / 9c46$$fe59 01-09-98 18:29:00 cida UC: CID [1] . Since 1989, ú15 isolates have been recovered in blood cultures, mostly of specimens from young adults [1, 12] .
showing a DNA homology of 72% -94% [13] and very limited diversity by multilocus enzyme analysis [14] . Bordetella speIsolation of B. holmesii -like pathogens from different clinical specimens from immunocompromised patients with septicecies do not survive outside the body for appreciable periods of time. All four original species uniquely localize on cilia of the mia, endocarditis, and respiratory failure has confirmed their pathogenicity in humans. However, we believe ours is the first mammalian respiratory epithelium. B. pertussis, the causative agent of whooping cough, and description of a pathogenic B. holmesii isolated from sputum.
Bordetella species are small, obligately aerobic, gram-B. parapertussis are the most important human pathogens among the genus. B. bronchiseptica and B. avium are respiranegative coccobacilli or short rods, traditionally regarded as respiratory tract parasites. Previously, the genus Bordetella tory pathogens in various animal hosts; the former occasionally 
